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/'In &eoordo.noo with M'llAf•l Projoot Authorl&ation A/419/XBS tho 
·; 
Otntl a1 Kld:lv-PJoopqo.tion.Lt.ho•ahr;r-pr~~uote.l• olootro- 


.. c.·('. o)k>.Lc 
!'! 
(-<.krlc-,' 
""'gootio ,.......,..., •• to A durlnc Oporatioo CASfl.E, 
Tho lllAjor tulca Wldorto.bD 
· i 


1"\ 
/\ 
I 
! 
· w>du_t_l)10 outhoru a_ti.QQ...u..__tl1no.Bel...,/---- 
__ • ___ _ 
,.--;·· 
... -- 
·--· ------ . --- 


(1) /sto.ndard aooitorlng oqu1pmoot t'or uu lJ)' tho C!IPL load other a~o~ioo 


dur!nc CASTLE wao doo1~od load oonatruotod~) tho toll"" InC rop<><tl, wh!oh 


d••ort~ thta ~ui~nt, ite oporatioa~oalibration, ~r• prepared~ 
/ 
dlatrlbuted to tho partlolpattnc s~tlona, 


1.) 
11 Eqtdp11011t tor Eleotr~tio .U.a•urerHntl to be J.!adc b7 
I 
CHPL dUl'J.ns C.\STtf', 
/ 


b) "Hotoo on tho Calibration and Operation ot tho capL Equlp~nt 


to be uood at Ro£loto Field Station• durlo~ Oporatton CASIU", datad fob, a, 
I 


o) ''Tbingtt. & .r....,orandUQ aug;;ettiD« t.ruinology tcr reporting 


tho tlr.AI ot arrt••l ot puloea at all otationa, dated FOb, 9, 1964, 


d) "l'ropoud Sohodult tor Hooordtog Pt1lc Field Stro~~&th Vo.luu 


trm Stattona NSS,, NPll, o.nd OBR durin~ Oporatloo CAS Ttl:", dated Fob, 9, 19M, 


e) 
Su~~oatod lo~ aheeta .nd additional m~oraud& ~r• prepared 


u needed in ofder to keep the Yarioua atatton• intor'U.~ ot the OYtrall 


pro,. .. ,.4. 
"' 
(2) )atlu.tn ot l'ield atren~tha a.t rt:llote 1tat1on1 "~ret rude and 


diatributed to the partioipatin~ atattont betort eaoh tYtnt; 


{3) _,.At oultable/~lou-1~ (330 loo or 


- 
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!ilr.W !toll•• lllt&aureHut•_. ~~~_!•rtor.t4. to}; 
1 


'dote~•- tho ti'IMI ohopo ot tho oDUro oloot""""""oUo plllooo, 1·.- 


' .~;:.,. tho pill•• lllplihdoo to nold •tro"l\h nluoa;), )- 


) 'd~tenotao tho rol&Uoa.!Up botwoa olootr ...... .,.nio--;~ 0114 
I 


bah phe.OMGolog, .:?,·tf ·· 
J) 
i:~d';;.~ tho ti.M ot orrlru ot tho olootr..,..p>at1o plllou 
I 
""iob u-o -ttod &i the tiM ot .. &t<Dio dotoll&U""j 


(4) j.lll& both bro&d•b&D<l 0114 D&rr-hoDcl rooordiDs oqui~Dt, Muuro- 


INnt• wre ~· at au .. , uw,. t. Jt.J Boul&lr, ColoradoJ pt. Barraw, 


Alub1 Ft, Beboir, va, net.r 'ifuh:lnst:oa. D, c., aDd Stutord, Un1v.rdty, 


&i Polo Alto, Cal1torni& tot-: 
... 
_______./ 
IIi) doteniDI the true oh&po ot tho OJ>Uro oloo.OIIAplltiO pulooo 
' 
u roooh'od at oaoh otatloD, h 


-~ 
- 
li) rolate ..,utUdl• to tulcl otroncth Yalu.,., ,.,, -d I• - 


~~ 'dotonoiDO u. ot pula• arrl'l'll rolatocl to~-;~~-~I.Mj.,c.v..{ 


(5) ,.A all the loootloa}--uo-•h,..{'-~ooorda ot thld otronctbl 


roooincl trca l..,.troq-07 liroodoaoUoc otatiCII\I ODd dlot&Dt ataoephorioo 


are to bo ..ado to udat ill dotonoilli"C propacaU<a att-.aUca &o a tu...- 


Uoa ot ti.M and diotanoo, ,., 
I, 


lltoour-llto lrtro ucla uotnc broa4-holl4 oqul.~n ai a diataooo ot 


oboui 330 lea trca &;rouad uro to dotfl"lli .. thoi truo puloa ohlpe botoco 


b•lnc altered utorlalq 1>7 the ottooto ot prop&&&Uoa, A oix•tooi nrt- 


loll et.Dna wu u .. cl to roooln the urtloallJ polu!.to4 oltotr.......,.uo 


puloo, and o oultoblo bro&d•b&D<l oo\hode tollower 


"I 


I 
I 


-7 


DECLASSI~IEO IN FUll 
Authority: EO 13526 
Chief, Records & Declass Dlv, WHS 


Date: JAN 11 2013 


~t ditttrtnt IW.tp rate• and atnait1Tit1••• 


Additional oqulpzMnt. wu usod to detorllli,.. the the ot arr!Tal at the 


•1totr01apurtto pulu. Abo, Ill txptri.attlV "' oarried out Ulii:IS & 10111 


lrirt antenna Nld &D A.Jnpex tape reoonl•r, in an attt~~pt to reaord an)' pulltl 


ocourriq mUliaeoon.cU or aeoonda attar abot. tlltl.t. 


SMplo rooordo .l.'roa ROJIEO 1111d lOCI! uo ~inn in thia report. The 


lo~ood with oooh tiguro Gl"a the ..... ot the nont, tho propagation dia- 


t&IIOo In ldl-tero, tho .,..op rt.to in u .. o/oa along tho x•uh, and tho 


unoithlt)- in Yolto;lootor/oa al0115 the )'-OJ<IIo n.. pl.,. Ud lllln.,. a!gna 


CG taoh ttsu.re indioatt the polarity ot the tleotrio YIOtOI"I a minUI lig:a 


reprtltnta a dQWUW&r4 dtotl'io yeator and • plut lip aa UP"f&&'d ooa. A 


pt .. t.mplilitr, whiab rn-trltl tH poluity ot tita.all, wu uatd to _rtoord 


the wa"'.}'oru ohoono in F15Ul'O• 2, '· 7, aad e. All ot tho Initial halt· 


oyol .. obuntd t.t the olota-io 1tationa t\urins CASTLI u• ntgath .. , thia 


root waa alao obaonod duriog UPSIIO'l·XIIorHOLi, 


11suro 1 lo a RO\IllO waTotono aOIUiotla& ot a grolll>d ,....,. puloo and 


a puloo that""' rotlootod troa llO ioooophorlo 1a~r h<>iC~ ot about 92 loa, 


rho pook amplitude ot tbo puloo roco!Yod alODS tho ol&"taoo ot tho euth 


waa about 22 Tolto/motor, and tho peok amplitude ot tbo puloo reooind 


after retleotion rroa the ion01phtre ,.,. abouil 12 Toltaf.atttr. 
Reno•, the 


tonotpherio retleotioa o~rttoitnt tot tbil .sode ta about 0,8, 


rbl pub•, wbiob ia retleoted trc. tn. iouotpbert, 11 muob t.-oatber 


tll&ll tho grolll>d wan puho, lndloatln& a lou of hiS)l-.l.'roquoi>OT onorg 


In tho loaoophoroo .. 


oso 


Section 6.2 (a} 


oso 


Section 6.2.(a) 


DOS 
Sec:k<N'-C,,[ (p), 
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The total ottuuatloa ot tho ourtaoo ... ,... onr 330 lea ot ••a ntor 


(,.. • 4 " 1o·ll ,.., and+• 80) u Withl.IS 3 db ot U• iiSnr .. dht011o• 


ott.DUOUOIS n.luo at tnquonoioo up to opprodaatol7 1,0 IJo, 
O'oiDC thl.o 


lnoru dut&~SGo rolatlouhlp1 tho tuld otroacth 20 lea traa uouad ooro 


..,.ld bo ot U. ordor ot 380 wlh/ ... t.r, 


All~thor ROU.OO pulto, reoordod ualns a noop opud ot 10 uuo/••• 11 


oh""" liS N.sur• 2. Tho pro-....,Uthr ... u.ud In reoordlns thil partloular 


puhoJ thorotoro, tho tlr•t halt•oyolo, whioh oppooro u an upward oooUlo• 


FiS\IrO S lh .... tho flrot 15 UIOO Of tho ft'fOfOra iJl qoator detail 


theA oithar ot tho p•toodlns n, ...... 


A train ot pulooo rooordod rr .. ROI!l!O 11 ohoon liS )"i;;uro 4. Tho 


tlrot pulu, .nloh onrloadod tho noordiDI oquipMISt1 h about 148 uuo 


third, fourth, and tltth hop •ll¥·,..n •odoo, all of whloh woro rothotod 


rraa an loiSoophorlo l&¥or hoi~ ot about 94 lao. 


rlsuro 5 1o & pullo tr .. 10011 o-arablo to tho R()!.(ll) puho liS Fir 


- 
·n 


found that tor I!OI!liO the froquonoy io 


about "6 ~. 
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In Fl;sur• 8 it """ ba uen that the pook IJiplitudo nf tha t;rouDd 


W&n pula• 11 aboo.l't liS Tolt•/meter, and the C"oJrrupoudlnl T&lut for the 


pulse r&tl&oted i'rOC'I tho lonotpher• 11 about 6 TOl tafo-t•r• 
The ioao1- 


pherio raL'lootiou ooettloitot tor thll particular mode 11 about o, s. 


Fi~re 6 raTe•l• the extent to which the oharaoter or the ori~inal 


pula• ntl pruo"&d after lonoaphsrto reflection. 
For oocrp&rllon with 


the RO'.EO pulae, IH Yl~e 1. 


The early dGta.U tU30Cla.ted 'With the ataUo dotonh .. iOD it shown lr.. 


~'1~1"" 7. which....,., raoordad udng a awep sp'lad of 12,8 uaeo/om, 


A trdn of puhea oonliatin$ ot the !;round waTe ,....ut•• .rollowed by 


otter• roflooted fro:a the io:~oophero la 1hown h> figure B. 
T"no ind.hid• 


u&l rll'hottont e.r• not a• ealily dhtin;ullhed u thoae in Pltur• 4, 


tho.oorroopondlns ROUOO prtoontotion. 


In Fi ~· 9 
t. sweep rate ot 1 uaeo/o• and hi~h ~lin \••r• u1ed to 


diooloao the Initial portiona ot tho puloo, 


ohtam Moaour-nto 


A ut ot R!l!IEO pulool h 
ohO'IIJ> in YI~;Urol 10 thrO\Ish l~ •• rooei vod 


at I)Jaa, l!&u1, Stanford., Barrow, Boulder. and ~Yuhin~on. 111• hncth 


h .... u •• tho amplitude ot the pulooo Ol't related to tho propasat!Otl 


tho dtoirod pula• oQ tho ti~ recorda. 


A value ot (!old •tron&h txpoatod to bo rooordod a~ eooh 1t&Uon 


wu !uued lA odnllo• ot Oloh •hot. 
Thl eotl""'t"' ot 


- 


tor B.'IAVO nro boud upon the 
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ntion gained during IVT rohtinc field atroa&tJ> aad diat&D<Ie troa a 


c:•ptoa weapon, 
Fortunately, all CRPL atation• •xo•pt ooe 
recorded 


the BRAVO puhe, 1/tlng the11 rosulte, it ,.... ~otorllined that the t1Ud 


&tren&th attonuatioa> boyo!ld WOo too nritd u the iln'erll aquoro root 


ot the diatoace aDd 01> additional propagation lou at the rato ot about 


2 or 3 db,por 1000 km. 


The ROUEO yield,., otti,...ttd, u aholm, to bo 12 megatoot, uiq 


the nluu ot field ttrongth recorded at ltaui trca ROU!O aDd BRAVO and a 


yiold ot U ugatone tor BRAVO. 
SlllCe all the oTtntl tool< plaoe at tho 


to be the •aae tor all eTent•• 
Ea 
log Ta= _ 
log r8 
EB 


Ya : ROU!O yield 


Ta ~ BRAVO yield 


!a • ROI(EO peak tleld ttrength 


J8 : BRAVO poal< tleld ttrength 


The max~ center to poal< valutt or tiold ttrength roocrded at the 


CRPL ttatione during CASTLB, which are anlhble at the pr111nt u ... , are 


plotted agalntt diatance In 11ture 17. 
Til• tlret httor ot the naae ot 


uoh event it phoed nur the appropriata nlue at field etrength. 
Tile 


attenuation rat11 betw .. n tt&tione tor the dlttoreDt nente ore approx- 


wtely the oano, with the uoeptlon ot Barrow, Aluke, At thle tlzM It 


11 not lcnOWD w}V tl:e nlu01 or field otron~th recorded at OUoa ore u low 
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In Pl~o 16 II ahom a . .,..;o•fOl"lll rocoorolod 


dlat.nce ot 2200 ~. The del&y t~a betw..a auoc•••l~• pulaea au,eeat 


l;loat these indiTldual pulan ~Ton rofhcted rraa llD ionbAphorio layer 


lutlght of about 91) loo. 
Tho nY .. fono condah of part of the ~OW!d .... .,. 


pulse, followed by tho £!rat, aooond, third, fourth, and tlrth hop ·~·n&?O 


medea, 
It h of interqt to note t;,. hi&:h !'requtnoy dehil preunt at 


thlo dlata.nce. 
Fi(IUI'O 1C· 11 a pul10 raoorded fra:o ROI<EO at Quam, a.ad it 


1• shOTm for c~parhon with Figure 16. A reuouable i.ntreprriation ot 


FI!;Ure 10 r.IA'J aloo be ru.do UIWilif1l: tho lonoapherlo 1a,yer hol~ht of 90 loa. 


Thia oholoa h mainly buad upoa the r~ooo91i&able time delLy ot 84 w:oo 


which 11 the oalcuhtod dolay between thl first and aeoood hcp 1ky-wana 


node a, 
the aucoeedtr.g r~ rleotiontl due to tt.e third, t"ourth, Md tilth 


hopt are not clearly eeparated u 
in Fi&UI'• US, 
The t1ret h.alf .. oyoh 


uen in Fl~• 10 il tllcea to bt p&rt ot the cround wan pulae. 
The one• 


hop pUlu reoohed frm Jtt:OK at GuNI It 1 !m.lh.r to the flrot-hop olcy• 


~ve pul1a •••n in Fi~ure 6 which waa recorded at 330 ~J it contain• 


component• at muoh hiOhar froquenciea th&4 t~~ pulaae received at au~ 


fr<e> ROIIEO. 
Tho nt!oa of poak a~:~pl1tudo1 of the ~ound W&ft pUluo to 


tt .. peak amplitude• ot the tirat•hop alcy""'''I.Te puhe• tug~eat that tt:e 


lonoaphetrio reflection oo•rrloient tor KCOI wt.l Approxi.Jz:o.tely tl11ce the 


nlue for ~011.1:0. 


In Figure 18, proliaolnt.r7 ti<rOI roportod by eaoh atati.on for tho 


tlrst tl" n&nta are tabuhted. 
Better a,e""'nt between the n.lue1 o£ 


T d (detonation ti.Jie) may M aohieYttd after ~or• a.oouratdy o&loula.tinc 


Tp (propogat1o11 deloy time for tl!o pulu) ottd T1 (propa,atlon dol~ t!J:>o 
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for the o1•V or nll'l!l uoatdo pullu). 


Tho rohtinq low nluo ot field otrenstlt r .. ,ort!od 


ROllA~ ""'Y be found to bo rohtod to a di&turbanoo ot tho earth'• IIIA&JIOUo 


field ,.,loh uilhd 011 that day, 
Tho attenuation of flold otroqtb In 


db/1000 loa traa !Ialli to Barrotf h about 3 db for BUVO and 6 db tor ROUEO, 


Tho E<t.rrow, Alul<a magnotlo I figure• for tho throe hour period oontaia- 


iliC tho WVO and ROliEO dotooatlon t!J:>Oo aro ru~otlnly 2 and 5, 


.. 
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I /'I 
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v v \!/· - 
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tic. 10 


ROiaO 
•)Jm, 2200 lea path 
SJrHJJ rate 100 uuo/o.~~ 
SenaltlYlty l•l'v'•• 


Fie. 11 


ROlD!O 
l.!aul, UOO 0 
path 
SYHp rate 88 UJeo/aa 
Stnaltl•lty 0,98 •~oa 


71co 12 


ROIIEO 
StMrcrd, 7400 lao poth 
Slre.-p rate 125 uno/«'• 
· S•n•lthit,. 0,280 Yfo/oa 


I 
I 


- 
27 
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ROID:O 
Burow, esoo leo p&tb 


Ylso 1• 


ROI'.W 
Bou1dor, 8500 leo p&tb 
.sw .. p rate 100 uteo/u 
SonoltiYity ,164 T/o/ca 


RQit!O 
'lr'Nh.. 0, 0,, 11,100 lla 
S~tp ratt 100 usto/o~ 
Statithity ,(}l6 T/ai/CA 
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DEPARTMENT OF DEFENSE 
WASHINGTON HEADQUARTERS SERVICES 


1 155 DEFENSE PENTAGON 


WASHINGTON, DC 20301-1155 




Subject: OSD MDR Case 12-M-1572 


Dear 
: 


We have reviewed the enclosed document in consultation with the Department of Energy 
(DOE) and have declassified it in part. OSD and DOE excised information is exempt from 
declassification under Executive Order 13526, section 6.2(a). Section 6.2(a) protects 
"Restricted Data" and "Formerly Restricted Data" information in conformity with the provisions 
of the Atomic Energy Act of 1954, as amended, and regulations issued under that Act. 


OSD stands as the appellate authority and will coordinate any appeals regarding this case. 
A written appeal must be filed within 60 days explaining the rationale for reversal of the 
decision. Reference should be made to OSD MDR Case 12-M-1572. Letters of appeal should 
be sent to the following address: 


WHSIESD Records and Declassification Division 
Attention: Robert Storer 
4800 Mark Center Drive 
Suite 02F09-02 
Alexandria, VA 22350-3100 


If you have any questions, contact me by e-mail at Records.Declassification@whs.mil or by 
phone at 571-3 72-0483. 


Sincerely, 


Robert Storer 
Chief, Records and Declassification Division 
Enclosures: 
1. MDR request 
2. Document I 


DEPARTMENT OF DEFENSE 
WASHINGTON HEADQUARTERS SERVICES 


1 155 DEFENSE PENTAGON 
WASHINGTON, DC 20301-1 155 


MEMORANDUM FOR DEFENSE TECHNICAL INFORMATION CENTER 
(ATTN: DTIC-OQ INFORMATION SECURITY) 
8725 JOHN J. KINGMAN ROAD, STE 0944 
FT. BELVIOR, VA 22060-6218 


SUBJECT: OSD MDR Cases 12-M-1572 and 12-M-1573 


FEB 14 
?013 


At the request of 
, we have conducted a Mandatory Declassification 


Review ofthe attached documents under the provisions ofExecutive Order 13526, section 3.5, 


for public release. We have declassified the documents in part. We have attached a copy ofour 


response to the requester on the attached Compact Disc (CD). If you have any questions, contact 


me by e-mail at storer.robert@whs.mil, robert.storer@whs.smil.mil, or robert.storer@osdj.ic.gov 


or by phone at 571-372-0483. 


Attachment: 
CD 


PdUjl^ O^C$X£xw 


Robert Storer 
Chief, Records and Declassification Division 


W 


